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A MULTI-FACTOR INDEX TECHNIQUE FOR StATE^^CATION FUNDING ^ 
Carol E. Hanes and K. Forbis Jordan ^ . 

Introduetion \ . ' 

Currently-(isecf methods of allocatiiig state funds for the operation of 
public schools were based on the v/ork of schools finance theorists in the 
early pajrt of this century. /\t that time the goal was to standardize at 
some level a statewide uniform minimum educational program funding level 
while permitting those school boards able to and interested In providing 
additional services to do so. Although American educational, social, tech- 
nalogical, and industrial patterns have become much more complex than they 
were in the 1920s, methods of allocating funds' for public education have 



no^greatly changed, and the typical state funding program today is a^^ 
patchworl^^ foundation, categorical, and. supplemental allocations. ^Al so, 
growing demand for public services and the concOmmitdnt requirement for 
greater fiscal accountability dictate a search for a more systematic 
approach W providing funds for education. In view of recent advances in 
data handling and analysis techniques, consideration must be given to the 
design, field testing, and. implementation of comprehensive .state scht)pl 
%ipj^rt mechanisms that recognize the wide variations in educational need, 
existing among school districts. 

Purpose ; • 

The purpose of this study wa>^ develop^ systematic state school 
support allocation technlqueYpS^l^ of recognising a variety of district 
socloeconomlQ and school -n^ a ted characteristics and allocating funds on 
the basis of*spec1f1ed itate priorities. . ' ' 



Scope of Study and^^gnce^ of Data f ' ' , ' * 

^ " f-^ * . . . ^ - - 

The scope of the study was llfmited^ consideratiorr of data available 
for all of the sixty-seven .countyrbased school districts of Florida for the* ♦ 
1973-74 fiscal year. Federal census data for 1970 were used for analysis. 
State figures on referrals to juvenile courts were obtained from the Florida 
Department of Health and Rehabilitative Services. Educational data were 
obtained from the Florida Department of Education. 

Detailed progra^tic data were not available for the 1972-73 school 
year; till'refore, fulT-time equivalent pupil (FTE) and weighted full-time 
equivalent pupil (WFTE) data for T973-74 were accepted as proxies for programs 
In the earlier .year, funding categories foi^sjiecifil and vocatipna] education 
FTE and WRE data were each summed to obtain aggregate program figures. 
Achievement data'^ including standar<|tzed test scores from the statewide 
testing program for Grades 3, 6^ andf 9, were also includ^ed in the subgroup 
as measur/fes of student peed for additional programs. Other variables suc^ 
as perc^it of nonprombtions in Grades K-12, flro^uts in Grades 10-12 as a 
percent of graduates not immediately continuf^"" thteir education in vocational 
or^ academic institutions were included as possible indexes of 'need f-or 
pro^rarns within a school system. ' , < 



Method 



To develop funding models, capable of reflecting a variety of socio- 
economic, resource utilization J and progrimmatic characteristics of a school ; 

district, a four-phase researc|i\design wa$ in9)lemented. In the first phase 

/ 

variables related to these areas of interest wer^e selected for consideration 
and placed In the appropriate grouping.- The- variables were subjected to 



principal, component analysis to isolate the factors with the raos| explana- 
tory power in each subgroup in phase two. Factor scores for th«$e factors 
were calculated in phase three, and these were ^grouped to produce model 
funding programs. Phase fourjlealt with the analysis of the impact of the^ 
develojDed models on funding patterns for local school districts in 
Florid^. - " ^ 

Phase 1: Data Gathering . In the development of the state funding 
technique, the intention was to select variables related to research in the 
a^ea of educational productivity and to utilize data available through 
standard reporting procedures. The replicability of model development was 
also considered important; therefore, variables were desired that would 
enable replication and comparison with future applications of the developed 
technique in other' states. 

In addition to th6 guidelines described above, several other consider- 
ations entered into the selection of variables. First, variables were 

r * 

selected, based on related research, in terms of their potential capacity 
to discriminate between school districts on socioeconomic, resource 
utilization, and programmatic characteristics. Second, data were collected 
for the 1972-73 school year whenever ,possible. Third, because of the 
wide differences in size of school districts in Florida, variables were 
expressed in percentage form whfitiever possible to eliminate the overwhelming 
effect of size in comparing data among districts. 

An an initial step in data analysis, the mean, standard deviation, 
kurtosis, skew, range, and minimum and maximum scores wer^ calculated for 
each variable using the subprogram CONDESCRIPTIVIE.^ the Statistical 
Package for the Social Sciences (SPSS).* These- statistics were then used to 
Check the data and to gain further insights Into the type of data being used 



in the study. For example, by examining t[)e range and minimum and maxlmuin 
scores, it was possible to* detect keypunch errcfrs and format errors. Infor- 
matlon on the skew an^l kurtosis of each variable revealed that the variables 
were normally distributed in only a veT7 limit^ number of instances, allowing 
correcting transfonrjations to be made where^eeded. 

Phase 2: Development of Factors, In the second phase of ^the study 
principal component analysis was applied to , the variables of the socioeconomic,, 
resource utilization, and programmatic subgroup^ to extract sets of variables, . 
or factors, that were uncorrected. These factors were then analyzed for use * 
in the allocation models. The SPSS subprogram FACTOR was used for this anal- *\ 
ysis, and PAl , principal factoring with iteration, was specified as'the initial 
factor solution with VARIMAX rotation. 



* - ,: 

By means of repeated principal component analyses, the large number of, 
vjirlables available. for ijiclusion In each. subgroup was decreased to a number 
of variables that provided maximum explanation. of variance with the minimum 
number of variables. Moreover, variabTes^ tt at wer e h i gh ly i ntercorrel ated or 
\?ariables that would not be politically practicable for inclusion 1n a state 
furn^irig program—such as the percent of illegitimate births—wei^e dropped 
from further consideration. 

Through prinicpal component analysis the^ forty-eight socioeconomic 
variables >ere reduced to three fictolrs with eigenvalues greater than 
explaining 72*4 perceijt- of Jifr* ^variance in the data. Table 1 contains the 
varimax rotated, factor Vwttrix for the three socioeconomic factors, the 

variable names, tV variable loadings on each^ factor, ami !the percentage of 

" ' • '\ - , ' r ' 

variance explained by eacli factoj/. The factors for the spci^deconomic data 



. were named SI, S2, and\S3 in the! order of their statistftilnraportance. 
- In this set of factoi^ s)Mie variables reflect d^pl^^l^^condj^ons^' • 
.. 'or characteristics afid pther^ ar e iWfcati ve of soci at t)^ivioiri^"*Taipfab? es 



thit were primarily economic measures did not correlate highly enough with 
any factor to be included. Note that although the juvenile delinquency 
variable loaded heavily with the density-population mo|i*Tity-education 

i . ' 

factof PI (see Table 3) and with the. unemployrfterjt focus of Factor S3, the 
juvenile delinquency-unemployement measure appeared to be unrelated to the 
minority population-high crime rate characteristics measured by Factor S?r 
Three factors were also identified for the resource utilization vari- 
ables. In combination, these three factors, shown in Table 2, explained:" 
60.3 percent of the variance in the data. Two factors, pupil -instructional^^ 
.personnel tatio^and the percent of, experienced teaqhers,. contributed to more 
than one factor. Variable relaT:ed to teacher trailing and experience had 
the highest level of importance in this subgroup of variables. 
• Two programmatic factors were defined, explaining 67.7 percent of the 
•variance in the data set. These factors and their loadings are listed in 
Table 3. Vari a related to schoal completion ai\d the continuation of 
education were found in both factors. The factor containin<| the achievement 
variable, PI, was a strong factor in terms of the high correlli^ions that all^ 
variables present had with it. . ~ - ,~ 

Table 4 lists the primary variables in each of the ei^jht factors 
■^fe7€tx)pe(|. \ t 

Phase 3; development of Funding ModelK After factor lo^idings were 
obtained for each\ubset of variables, factoV'^cores fpr each factor^ere 
calculated. The SPSS subprogram FACTOlKgil cul sited exact factor scores\\for 
each of .the eight factors developed ./Table 5 sfives the range of score 
found for each factor. Factors Si and S2 are less Wll-balanced th^ tl 
■^six factors, indicating that/tRSK diversity of cpnditi\ns .was not ds g^at 
among the districts for the^^clraracie^i sties measured byVhese factor^. 
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TABLE 4 



PRIMARY VARIABLES .OF THE EIGHT FACTORS 

11 



Variables Included 



Population Per Square ^li^e J ^ 
Referrals to Juvenile Courts as a Percent of 

Total Population Ages 5-17 
Percent Change in Population 1960-7p. 
Median. Years of School Completed 

Nortwhite Population as' a Percent of Tofal 

Potation. * ' ' 

ArrefNiite^er 1 ,000'^^ppulation 

Referrals to^uveni^e Courts as a Percent of 

Total' Pom/lation Ages 5^17 7 
Percent Ihremployrnent • 

Teacher^. with Doctorate, Degrees as a Perceiit 

of Total Teachers . ' 
Teachers with B,jf^ Degrejes as a percent of 
^ Total "Teachers , - 

Teachers with Continuing Contracts 3nd Seven 
or More Y^ars of Experience as .a Percent of 
Total Teachers 

Teachers with Annual Contracts as^a^.^^cent 
of Total Teachers 

Expenditures for Teaching Materials as a Per- 
cent of Total Current Expenditures . . 

Pupil-InstructionaT Pers^nel Ratio;, . 

Teachers .with Continuing Coxitracts and S'evisn 
or, More\ Years of Experience as a Percent of 
, Total Teachers 

Health. Expetiditu/es as a Percent Of To,tal 

Current Expendittires * 
Pupil-Instructional\ Personnel Ratio f 
\ ^ ^* * • . ; V ' 
^ Percent Graduates Not Immediately ;Cflntinuing 
. ^ Th«ir Education in an OCcupattori^^ Trainin 

or Academic Institution < ' J^^^ 
^ Average District 'Aptitude Raw Score^r . 
Twelfth-Cradiers on the Statewide Testing , 
Program " ^ ' - ^ r 



tVio 



TABLE 4» (Continuisd) 




Factor 



Variables Included 



P2 



Average Daily Membership as a Percent of 

Total Weighted Full-time Equivalent 
' , Pupils^ \ 

Change in Membership from First M^mffi to 
Ninth Month, Grades 10-12 




Note: 



Although other variables in the subgroup also c6ntributed 
to the strength of- a factor, only those variables with, 
loadings in "-excess, erf .50 were Inducted .1n th^s li^i-^^tng. 



IerIc 



12^ 



« 



CblreUtion cioefficle^s^or 



12 



the factor scores werl^ -calculated using 



the procedure FACTOR /of? the Statwlcal Analysis System (SAS). tabled, 
provides the resulting 'correlation natrlx. This analysis Indicated that 
soc^o^'econOmlc Factor SI, including variables neasurlftg population density 
and mobility, educiitl0Dal< level , and juvenile delinquency, was correlated 
at'the :79.leverwith the prograamatlc Factor PT. This latter factoi'-was 



jwarlly defined by student achievement arid- postsecondary education. 



ConsequentTy-j^t^ use of these two factors slnwltaneously in funding models 
;>ias^«^^led. The next largest correlations, R2 with SI and R2 With PI, 
- were l^t considered highr enough* to require controT. . 

- The factor scores for each f aset^r were used in various combinations 
in t^ression equations to establish funding levels for eSach scbool-vdi strict. 
That^is,' th€^ fa^r scores of ^ selecte^. set of factors g^^ regresised against 
actuaj. per pupil expenditiires^ for 1572^73 tq predict; a funding level iJM^^I^^ 
the for programs neasui^ed by the factors. * • ^"^^Sc^' 

Initially, stepwise multipne regression against 1972-73 pigr- pupil 
expenditures was used to determine the-combinatioh of factors responsible^^ 
for -explaining the greatest amount of variance in the data. The SAS procfr^ - 
.dure STEPWISE, was used Jor-thts' purpose. Factors 1?1,"R3, tind 'P2' emerged 
wfttua-siplficance Iwel of .001. and ^ squared>coeffic1ent of nwltiple 
\ regress^h equat to •i76. L1m1taC1o<is were placed.jBn the program thit 
Rermitted only the addition of' those factors,>whose significance level was 
equal to, or less, than .10 and th$ retehtldn o1^:^3^se facl^ns in the model 
jrfhose sigisificance' level remMned'.less than, or equal to, ^ .10 after the' 

, additions of ^thir'ttcins. . • \ 

\ 



A fr^^regr^ssioft was t||^ r.Mn in i^lch^ll factor?' wrfr regress^ 
•oiinst 1972-^3 pe^ iMDil expehditur^s^'affd alYowed'jto enter tlie equatioi 
accoT^ding to eypTawtory i^ilBru laMaLXpm^nli :tite resu) t1 ng 1 



1 
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lARLE 7 



INTERCEPT AND B£TA COEFF.ICIEriTS FOR FREE Rt."Gnf.SS40;i 
OF FACTORS AGAINST PER PUPIL EXPEflDiTURES 



raCtOrS 




4 

Va lue 


Intercept 


i 


. 748.7946 


SI 




1.2459 






0.2351 


S3 . 




S.3829 






29.0739 , 


. ' R2 • 




.. " 10.0359 

• 


R3 






PI 




-7.043G 


P2 




""'^.1518 




— ^— 





intercept for the equation and the beta coefficients for each factor.^ As 
indicated in the tabTe, the strongest factors, in terras of size of beta 
coefficients, were 53, Rl, and P2. Factor R^'was the fourth strongest factor. 



A program using the SAS procedure RSQl^ARE was used to determine whether 
^r^\ariance could be explained by, the ajddition of some ccnnj^ination of 
o^^her factors to the Rl R3 P2 model, tfjcine of the thirty ^e possible cisfth 
binattons appeared to be significantly stronger thfm any of the others. 
- Based ott this information, the foMo^fng eigh^fJhvJing inodels were deter- 
min e d for us e in pr e dicting funding l e v e ls; 



Mo<tel 1 Rl R3 P2 

Model 2 Rl R3 PZ PI 

, iWel 3 R1-.R3 P2 SI S2 S3 " 

Model 4 , Rl R3 P2 S2 S3 R2 PI 
Model 5 Rl PI SI 

Model 6 , Rl R3 P2 SI 
Model 7 USTghted SI Rl R3 P2 

-Model 8 • Weighted PI Rl R3 P2 
Model 1, Rl R3 P2, was adopted as a base model as a result of the 
stepwise regression procedure. Tlie factors reflected primarily teacher 
educatjon and experience, pupil -teacher ratio, program requirements, and 
jj)upil mobility in Grades lO-^IZ. 

. In Models 2, Rl R3 P2 PI, the student achievement factor was added to 
Obtain a model including all of the Informatidn available in the factors on 
the prograninat1c>)eeds of pupils. Slmllai^ly, Model 3 included all of the \ 
socioeconomic factors. This combination of the* socioeconomic factors was. 
^ especially desirable in light of the small b^^ -coefficients, relative to 
1! th6 other factors^ noted in TaWe 7. iK' - ' 

Model 4 included all of the factors e^ept'-Sl^, which was excluded 
because of its relatively high correlation! with PI. Thebeta coefficifent 
of Factor PI was sufficiently stronger thin that for Facwr SI to reconinend 
inclusion. , i 

The fifth model, Rl PI SU represents the combfnatton of the first \ 
factor scores in-^ch. subgroup of variables. However t because of the. 
disparity In streng^ ,^n,9 the^varlables, thfs model was theoretically 
Inefficient, although the potential for jilscrlmlnatlng anoiig districts 
appeared to be lilgh. 
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In Model 6, Rl R3 P2 SI, the first socioeconomic factor was added to 
the ba'se model. TMs model sljould be compared to Model 2 1n which the factor 
correlated with SI, PI, was added to the base modeK 

Two' additional models were generatecl in which the beta coefficient 

I 

for one factor found in frefe regression was weighted in relation to the' 
vother factors included in the model. In the first instance a weighted Factor 

si was entered first into the equation, ^fol lowed by Rl, R3, and P2;, similarly, 

in the second case, a weighted, Factor PI w^entered first. Bemuse of the . 
.^lifference between the relative magnitude ofN;he beta coefficient of SI and 

the coefficfent of each of the three factors to follow it,, the beta coef- 

* •* 

fficient for SI was multi pled b^ ten and entered into the following 
equation: 

P 4 748.79 + 10(1 .25)(S1) + 29.07(IJ1) - 44.56(R3) + 11.1^P2). \ 
Factor P2 required only a weighting of two to produce a beta cqgRSficient 

^ • ■ -x ~ " ^ ^ ■ ' Y 

approximating the sma^Uest of the other threer factors. The wtfighte^ coef- 
ficient was entered into the following equation to form the-eTghth funding 
"model : 

P = 748.79 - 2(7.04)(P1) + 29.07(R1) - 44.56(R3) + n.l5(P2),. 

For each model specified above a regression was run to determine the 
predicted*^! location for each district. 

Phase '4: Application and Analysis . Each.^f the founding models was 
analyzed in terms of i.ts impact on the flow of funds for financing public 
schools in the sample composed of school districts within the State of 
Florida. Two types of analysts were conducted. The first type consisted 
bf tallies of the number of dtstricts gaintng and losing revenue In classi- 
fications of districts base4 on property wealth, f>er capita Income, popu- 
lation density, andistudent achievement. In the siecond analysis the comb 1 held 



confined characteristics of the districts gaining or losing fif^ to 
ninety-nine doll aris per pupil and ope ^hundred or more dollars per pupil were 
determined for each model. - \^ • . " ^ 

' ■ i 

Results 

The^ finbings of this study may be dividWinto those relating to the 

analytical process and those indicating^e results of the application of the 

I 

formulated funding models. A; reflective view of thV^prdcedures of the study 
indicated the following: \ 

1. Sufficient variables for accomplishment of the study were 
available from standard reporting procedures of the Florida 
Department of Education and the U. S. Bureau of the Census. • 

2. Independent factors in each subgroup could be identified . 
that'^.accounted for between 15 and 41 percent of the variance 
i n the da^ahiset. ' ' 

3. Funding models were designed that had different effects on 
districts with different characteristfcs. ' . , 

4. The changes In local district funding lev(fil per pupil pre- ' / 
dieted by the models ranged between plusfand minus two 

hundred dollar$. - 
In terms of speciftc* results of the application of particular funding 
models, the following major effects >rere obs^ved* -Only tncreases or decreases 
Of fifty dollars or more per pupil are considered in these ^t^ements unless ' 
otherwise noted.. * 

Model 2 (Rl R3 P2 PI ) and Model 4 (Rl R3 Pt SZ S3 R2 PI ) 
tended to predict' al locations, in excess of actual per pupil 
expenditures for 1972^?73 for small, rural school districts* 
2. i^Model 1 (fl^ R3 P2), Model 3 (Rl R3 ft SI SZtZ), Itodel 7 



^ (Hfelghted ^l Rl R3 P2). and Model i (Weighted fl Rl R3^>2) 



18 - ' ^ ^ 



increased the per pijpil allocations fG^r large and/or urban 
districts with low wealth, measured in of assessed 
valSutSton per pupil and per capita income;. \ 
In terms of property wealth per pupil, the model^tended to . 
predict increased' allocations for districts having\n amount 
equal to, or less than, $20,000 per pupil. Similarly, the 
models tended to decrease the allocations of districts >^ith 
a property wealth equal to, or greater than, $40,001 per 

pupil. Models 2 (Rl R3 P2 PI), 3 (Rl R3 P5 SI S2 S3), 4 

« 

(Rl R3 P2 S2 S3 R2 PI), and 5 (Rl PI SI) appeare<f to predict 
more increases in allocations than decreases for districts 
having property wealth in the $20,001 to $40,000 per pupil 
range. • i-^ 

Although .application of the models resulted in few increased 
allocations for districts whose per capita income equaled, jpr 
was greater than, ^4,001, allocations for^distHcts iH this . 
income category wdre.not substantially deiL^eased. Models 2 
(Rl R3 P2 PI), 4 (Rl R3 P2 S2 S3 R2 PI), aid S^^Rl PI SI) ^ 
tended to predict increased allocations for districts haying 
a per>capita income of $2,000 or T^ss. 
Model 2 (Rl R3 P2 PI) and Model 5 (Rl PI SI) were found to 
give ificreased 'altocations to districts with 2,000 pupils or 
fewej/in average dally membership. Districts in the 2,007 
to 25,000 meinbership range were most affected by the models, 
but no palterns of Impdct.ii^ere ducted. Few decreases were 
prfedlcired for districts with 25,001 or more pupils In average 
dally /membershij). 
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6. The urban impact of the models was wery limited. Models 
. 3 (R1 R3 P2 SI S2 S3), 6 (Rl R3 P2 Bl), and 7 (Weighted. 

SI Rl R3 P2) tended to channel increased funds to urban 

areas.. Only Model 3 (Rl R3 P2 SI S2S S3) and Model 5 
.. (Rl PI SI) predicted a greater number of increases than 

decreases for districts classified asi urbanized riiral . 
•Rural districts appeared to be favored by Models 2 (Rl R3 

P2 PI), 4 (RrR3 P2 S2 S3 R2 PI), and 5 (Rl ^1 SI). 

7. Model 2*(R1 R3 P2 PI), Model 4 (Rl R3 P2 S2 S3 R2 PI), ancl 
^Jtodel '5'(R1 PI SI) predicted increased allocations^ for 

distriq^^^ in the four^li, or lowest, achievement quartile» 
while Model 3 (Rl 'R3 P2 SI S2 S3) was the only model that 
• gave more' increases, than decreases to districts- in the first 
quartile. - - • 

8. Model s.l (Rl R3 P2), 6 (1^1 R3 P2 SI), 7 (Weighted SI Rl R 
P2), and 8 (Weighted PI Rl R3 P2) tended to predict a greatel 




|)roportio^^ increases equal to, or less than, forty-nine 
dollars per pupiVin average daily membership.' Approximately 
one-third of the increases predicted by Models 2 {Rl Re P2 PI), 
3 {R) P2 SI S2 33), 4 (Rl R3 P2 S2 S3 R2 PI), knd 5 (Rl PI 
SI) were equal^^^, or greater than, fifty dollars, per pupil . 
No pattern wat observed for predicted^alTocation decreases., 



Importance ^ . . , v 

^ In a world in which limited resources are availabl* for support of 
governmental programs and services, it ^cornes increasingly importattt tb 
assure that available funds are used in an optimal manrfer, facilitating 
meieting of public goals. S|ate aid d1str1buttofn»ithbds employed for ^ '\[ 



allocating funds among school J^nct% have traditionally considered only 
a very few differentiattng factors. These factors usually consis^xTf^ one 
or some' combination of the- following: number, of students to be served, 
number of professionals to be supported, wealth of the school district, or 
predetermined cost differentials for students in certain age-groups or 
special programs. These measures, although they focus generally on the 
student to be educated, are incapable of recognizing the Interaction of 
social, econom{^4 anil) educational factors that affect thfe- effective learning 
of the individual student, the operation of a school, and the administration 
of a school district. This study developed a systematic technique, c''apable 
of recognizing a variety of social, economic, and educational factors in 
individual school districts, that might permit a more definitive application 
of recognized state educationaj and political priorities to the distribution 
of state funds for l&ucation. 



